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The Unified Modeling Language(UML) (OMG 2001)
providesa standardizedcollectionof notationsfor describ-
ing artifactsin a software-intensivesystem.EachUML no-
tation representsa particularviewpoint of a software(sub-
)system. For example,UML sequencediagramsdescribe
systembehavior in terms of the interactionscenariosbe-
tweenmultipleobjects.UML statecharts,on theotherhand,
describethe behavior of a single object. The UML con-
straintlanguage,OCL, (Warmer& Kleppe1999),describes
modelentitiesin a declarative fashion. Softwaredevelop-
erstypically usea varietyof notationsfor behavioral mod-
eling but currently have no way to maintain the consis-
tency betweenviewpoints. Ultimately, if behavioral mod-
els are going to be usedin simulationor implementation,
the various notationsmust be merged together. (Whittle
& Schumann2000)presentsan algorithmfor synthesizing
UML statechartsfrom a (possiblyconflicting)setof scenar-
ios (sequencediagrams)andpropositionalOCL constraints.
Thisalgorithmis a steptowardsthegoalof semi-automated
mergingof modelviewpoints.

Theimportanceof generatingbehavioral descriptionsdi-
rectlyfromexpectedscenariosof systembehavior wasnoted
as early as 1987 in Harel’s original paperon statecharts
(Harel1987):

manyof the peoplethat were involvedin the avionics
project � � � � � were ableto statemanydesirablescenar-
ios, such as firing a missileor updatingthe aircraft’s
location,in precisedetail � � � � � it wouldseembeneficial
to beableto derivea reasonablestatechartdescription
froma largesetof scenarios� � � � � .
Despiterecentwork on this synthesisproblem(seee.g.,

(Sysẗa 2000; Harel & Kugler 2000; Uchitel, Kramer, &
Magee2001)),only limited considerationhasbeengivento
whatkind of synthesismachinerycanproducea reasonable
statechart.Sincescenariosarein generalpartial,thegener-
atedstatechartwill most likely be modifiedby the system
designer. Hence,it mustbeconciseandreadable.(Whittle
& Schumann2000)addressesthis questionof what makes
a “good” synthesisengineby incorporatingthe following
points:�

scenariosmaybeinconsistentwith eachother— any syn-
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thesisengineshoulddetect(at leastpartially) theseincon-
sistencies;�
scenarioswill likely duplicatebehaviors — theseshould
bemergedduringsynthesis,thusleadingto anoptimized,
concisestatechartrepresentation;�
generatedstatechartsshouldbe readable— in termsof
statecharts,this impliestheintroductionof hierarchy;�
generatedstatechartswill be handmodified— the syn-
thesismachineshould support iterative refinementsby
checkingtheoriginal scenariosagainstthemodifiedstat-
echarts.

Thealgorithmin (Whittle & Schumann2000)first com-
pareseachscenario(i.e., sequencediagram)to theproposi-
tional constraints.Pre/postconditionson the eventsin the
scenariocanbeusedto checkthateventsequencesarevalid.
Eachevent is annotatedwith partial informationfrom these
pre/postconditionswhichis thenpropagatedthroughoutthe
diagramusingtheframeaxiom.Thisresultsin anannotated
sequencediagramwhichis thentranslatedinto asetof finite
statemachines,onefor eachscenarioobject. Onceall se-
quencediagramshave beenconsidered,the statemachines
for eachobjectaremergedusingtheannotationsasa guide
to mergestateswherepossible.Hierarchycanbeintroduced
automaticallyinto theresultingstatemachinesby partition-
ing thestatesaccordingto instantiationsof significantmode
variables.

A prototypefor this algorithmhasbeenimplementedin
Java andhasbeenlinked to commercialUML tools using
XML asan interchangeformat. Casestudiesarebeingun-
dertakenon examplesfrom air traffic control softwarecur-
rentlyunderdevelopmentatNASA Ames.
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